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SUHIHUHQWLDOO\VHOHFWHGLQWKHGHVLJQRIODUJHVFDOHDQGKHDY\ZDOOK\GURSURFHVVLQJUHDFWRUVLQRUGHUWRDFKLHYHWKH
JRDORIOLJKWZHLJKWGHVLJQ
,W LV ZHOO NQRZQ WKDW ZHOGLQJ UHVLGXDO VWUHVV SOD\V DQ LPSRUWDQW UROH LQ VWUXFWXUDO LQWHJULW\ LQIOXHQFLQJ WKH
PHFKDQLFDOEHKDYLRURIFRPSRQHQWV)RUH[DPSOHUHKHDWFUDFNLQJUHODWHWRZHOGLQJUHVLGXDOVWUHVVZHUHUHSRUWHGWR
RFFXU LQ K\GURSURFHVVLQJ UHDFWRUV>@ 'XH WR WKH FRPSOH[LW\ RI ZHOGLQJ SURFHVV ZKLFK LV LQYROYLQJ PDVV
WUDQVSRUWDWLRQWKHUPDOFRQGXFWLRQPHWDOOXUJ\DQGPHFKDQLFVPDQ\VWXGLHVRQQXPHULFDOVLPXODWLRQRIZHOGLQJE\




SUHGLFWHG E\ WKHUPRPHFKDQLFDO ILQLWH HOHPHQW DQDO\VLV 7KH LQIOXHQFH RI ZHOGLQJ UHVLGXDO VWUHVV RQ WKH FUHHS
GDPDJH RI WKH ZHOGHG MRLQW ZDV LQYHVWLJDWHG XVLQJ WKH FRQWLQXXP GDPDJH PHFKDQLFV &'0 WKHRU\ ZKHUH D










,W KDV EHHQ UHSRUWHG WKDW ' PRGHO FDQ DFFXUDWHO\ SUHGLFW WKH WKHUPDO F\FOHV DQG UHVLGXDO VWUHVV DQG DQ
D[LV\PPHWULFPRGHOLVFRQVLGHUHGWREHVXIILFLHQWWRUHSUHVHQWDF\OLQGHUZHOG>@+HQFHWKHD[LV\PPHWULF)(








DQDO\VLV DQG WKH VXSSO\ RI ZHOG PDWHULDO ZDV VLPXODWHG E\ WKH VRFDOOHG ³HOHPHQW ELUWKGHDWK WHFKQLTXH´ $
YROXPHWULFKHDWVRXUFHPRGHOLVHPSOR\HGDQGWKHWRWDOQHWKHDWLQSXWQFDQEHREWDLQHGDV
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7KHQ WKH WHPSHUDWXUHGLVWULEXWLRQREWDLQHG IURP WKH WKHUPDODQDO\VLVZDVDSSOLHGDV WKHUPDOERG\ ORDG LQ WKH








KRRSVWUHVV)LJ)LJ VKRZ WKHGLVWULEXWLRQRIKRRSVWUHVVDQGD[LDO VWUHVV LQ WKH ORQJLWXGLQDOGLUHFWLRQRQ WKH
LQQHUVXUIDFHDQGRXWHUVXUIDFHUHVSHFWLYHO\,WFDQEHVHHQWKDWWKHD[LDOUHVLGXDOVWUHVVLVJHQHUDOO\ODUJHUWKDQWKH
KRRSVWUHVVRQWKHLQQHUVXUIDFH7KHD[LDODQGKRRSUHVLGXDOVWUHVVRQWKHRXWHUVXUIDFHDUHEDVLFDOO\WHQVLOHVWUHVV














VWUHVV UHOD[DWLRQEHKDYLRUZHUH DQDO\]HGXVLQJ&'0DQG)(0>@7KHUHIRUH WKH LQIOXHQFHRIZHOGLQJ UHVLGXDO
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ZKHUH FH LVWKHFUHHSVWUDLQUDWHıLVWKHDSSOLHGVWUHVVHUHSUHVHQWVWKHVWUDLQKDUGHQLQJEHKDYLRUGXULQJSULPDU\
FUHHS I DQG Ȧ DUH WZR GDPDJH YDULDEOHV ZKLFK UHSUHVHQW FDUELGH FRDUVHQLQJ DQG JUDLQ ERXQGDU\ FDYLWDWLRQ
UHVSHFWLYHO\ABChHKFDUHPDWHULDOFRQVWDQWVZKLFKFDQEHGHWHUPLQHGE\WKHH[SHULPHQWDOFUHHSGDWD7DEOH
OLVWVWKHVL[PDWHULDOFRQVWDQWVRI&U0R9VWHHODWWKHRSHUDWLRQWHPSHUDWXUHRI&>@7KH&'0
PRGHO ZDV WKHQ LPSOHPHQWHG LQWR D XVHUGHILQHG VXEURXWLQH IRU FUHHS XVLQJ )RUWUDQ ODQJXDJH DQG WKH XVHU
SURJUDPPDEOHIHDWXUHV83)VRI$16<6
7DEOH0DWHULDOFRQVWDQWVRI&U0R9VWHHODW&
AK B 03D C h03D H KFK
î   î  î

7KHZHOGLQJ UHVLGXDO VWUHVV DV DQ LQLWLDO VWUHVV IRU FUHHS DQDO\VLV ZDV LPSRUWHG LQWR WKH )(PRGHO XVLQJ WKH
³,1,67$7(´FRPPDQGLQ$16<6&UHHSVLPXODWLRQRIWKHZHOGHGMRLQWZDVSHUIRUPHGWKURXJKWKHXVHUGHILQHG
VXEURXWLQHXQGHUWKHLQWHUQDOSUHVVXUHRI03DDW&)LJVKRZVWKHKRRSVWUHVVGLVWULEXWLRQRIWKHZHOGHG




\HDUVZLWK DQGZLWKRXW WKH FRQVLGHUDWLRQRIZHOGLQJ UHVLGXDO VWUHVV ,W LV LQGLFDWHG WKDW FUHHSGDPDJH LQ WKH
ZHOGHGMRLQWLVVWURQJO\UHODWHGWRZHOGLQJUHVLGXDOVWUHVV7KHPD[LPXPFUHHSGDPDJHRFFXUVLQWKHKHDWDIIHFWHG
]RQH+$=RQWKHRXWHUVXUIDFHZKHUHWKHPD[LPXPZHOGLQJUHVLGXDOVWUHVVLVSUHVHQWUHVXOWLQJLQWKHRFFXUUHQFH
RI W\SH ,9 FUDFNLQJ 7KH PD[LPXP FUHHS GDPDJH FRQVLGHULQJ ZHOGLQJ UHVLGXDO VWUHVV LV  ODUJHU WKDQ WKDW













7KHZHOGLQJ UHVLGXDO VWUHVV RI WKHZHOGHG MRLQW LV UHOD[HG JUHDWO\ GXULQJ SULPDU\ FUHHS DQG FUHHS GDPDJH LV
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